NASA/TM—2006-214603

A ii‘,v‘: 1A

Qualification Testing of Solid Rocket Booster
Diagonal Strut Restraint Cable Assembly
Part Number 10176-0031-102/103

T.W. Malone
Marshall Space Flight Center, Marshall Space Flight Center, Alabama

September 2006



The NASA STI Program Office...in Profile

Since its founding, NASA has been dedicated to
the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Center, the lead center for
NASA’s scientific and technical information. The
NASA STI Program Office provides access to
the NASA STI Database, the largest collection of
aeronautical and space science STI in the world.
The Program Office is also NASA’s institutional
mechanism for disseminating the results of its
research and development activities. These results
are published by NASA in the NASA STI Report
Series, which includes the following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data
or theoretical analysis. Includes compilations
of significant scientific and technical data
and information deemed to be of continuing
reference value. NASA’s counterpart of peer-
reviewed formal professional papers but has less
stringent limitations on manuscript length and
extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or of
specialized interest, e.g., quick release reports,
working papers, and bibliographies that contain
minimal annotation. Does not contain extensive
analysis.

e CONTRACTOR REPORT. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical conferences,
symposia, seminars, or other meetings sponsored
or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific, technical,
or historical information from NASA programs,
projects, and mission, often concerned with
subjects having substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA’s mission.

Specialized services that complement the STI
Program Office’s diverse offerings include creating
custom thesauri, building customized databases,
organizing and publishing research results...even
providing videos.

For more information about the NASA STI Program
Office, see the following:

e Access the NASA STI Program Home Page at
http://lwww.sti.nasa.gov

e E-mail your question via the Internet to
help@sti.nasa.gov

* Fax your question to the NASA Access Help
Desk at 301-621-0134

* Telephone the NASA Access Help Desk at
301-621-0390

e Write to:
NASA Access Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320
301-621-0390



NASA/TM—2006-214603

Qualification Testing of Solid Rocket Booster
Diagonal Strut Restraint Cable Assembly
Part Number 10176-0031-102/103

T.W. Malone
Marshall Space Flight Center, Marshall Space Flight Center, Alabama

National Aeronautics and
Space Administration

Marshall Space Flight Center ¢ MSFC, Alabama 35812

September 2006



Acknowledgments

The author would like to acknowledge the assistance of several individuals who aided in the preparation of this
document. James Hodo (Marshall Space Flight Center Mechanical Metallurgy & Corrosion Engineering Team/ED33)
and Robert Bond (Morgan Research Corporation) conducted mechanical testing and provided test results and photo-
graphic documentation. Quality assurance and buy-off on test results were performed for NASA’s Safety & Mission
Assurance by Steve Presti (Hernandez Engineering, Inc.) and for United Space Alliance (USA) by Toni Andreoni (USA).
Mark Hill (Space Shuttle Propulsion Office, Solid Rocket Booster Project/MP41) and Shane Canerday (USA)
were instrumental in the coordination of the testing effort. Susan Hessler (Morgan Research Corporation)
performed an editorial review of this document.

Available from:

NASA Center for AeroSpace Information National Technical Information Service
7121 Standard Drive 5285 Port Royal Road
Hanover, MD 21076-1320 Springfield, VA 22161
301-621-0390 703-487-4650

il



TABLE OF CONTENTS

1. INTRODUCTION ...coiiiiiiiiiiiiteetee ettt ettt et e ettt e et e e s bt e e sabte s sabeessabeeebteesbeeesanee 1
2. BACKGROUND ..ottt ettt ettt et e st e e st e e it e s bt e e s eateesbneesanee 2
3. TESTING AND EVALUATION ...ttt ettt ettt sttt st e s e s 4

Bl TESTINE ettt ettt et e et e e bt e ettt e et e e et e esab e e e a bt e e eab e e e hb e e e hbeeehteesbneeeaaeas 4

3.2 EVAIUALION oniiiiiiiiiiiiie ettt e e e e ettt e s bt e e et e et e e ab e e et e e e bt e sbaeeeaeeas 4
4. CONCLUSIONS .ttt ettt e et e et e e sttt s eabe e e eab e e seabeesbbeesbbeesbaeesbeeenas 7
APPENDIX A—PHOTOGRAPHS BEFORE AND AFTER TESTING ......ccccoooiiiiiiiiiieiieeeieee 8
APPENDIX B—PROCEDURE CHECKLISTS ..ottt 31
REFERENCES ... ettt ettt ettt e et e sttt e e it e e eab e e s bbee s bbeesbbeesbbeesbeeenas 93

iii



10.

I1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

LIST OF FIGURES

Strut retainer aSSEMDBIY .....cocueiiiiiiiiiiiiiiee e e
Strut retainer assembly INStallation .........c..ccocieiiiiiiiiiiiiee e
071081-RT-1 (a) before testing and (b) after teStiNg .........cccecueerviiiiriieiiiieeniiee e
071081-RT-2 (a) before testing and (b) after teStiNgG .........cccecueerviieiriieeriiieeniieeeieeeeeee
071081-RT-3 (a) before testing and (b) after teStiNg .........ccoccueerriieiniiieriiieeiiiee e
071081-RT—4 (a) before testing and (b) after teStiNg .........ccooceerviieinieeiiiieeiiee e
071081-RT-5 (a) before testing and (b) after teStiNg .........ccooceerriieiiieeriiieeriiee e
071081-ELV-6 (a) before testing and (b) after testing ........cc.eecverveerieeiienieniecieceeeee,
071081-ELV-7 (a) before testing and (b) after testing ..........cceceeeveerieeiienicniieneeeeeee,
071081-ELV-8 (a) before testing and (b) after testing ........cccccecveeveenieeiienicniieceeeeeee,
071081-ELV-9 (a) before testing and (b) after testing .........ccccecverveeriieeiienieniiececeeeee.
071081-ELV-10 (a) before testing and (b) after teStiNg ........ccoceerveerveeieeniienieeneeeieeeee.
104236—RT-1 (a) before testing and (b) after tesSting .........cccceeeeviiiniiiiiniiieiniieeiee e
104236—RT-2 (a) before testing and (b) after teSting .........cccceeeviiieriieiniiieiniieeiee e
104236—RT-3 (a) before testing and (b) after tesSting .........ccccveevviiiriiiiniiieinieeeiee e
104236—RT—4 (a) before testing and (b) after tesSting ........ccoceeevviieniieiniiieiniieeiee e
104236—RT-5 (a) before testing and (b) after teSting ........ccocveevviieriieiniiieiniieeiee e
104236-ELV-6 (a) before testing and (b) after testing ..........ccccevveerieriienicnieeneeeeeee,
104236-ELV-7 (a) before testing and (b) after testing .........ccccecverveenieeiienienieeneeeieeee.

104236-ELV-8 (a) before testing and (b) after testing ..........ccocerveerieeiiincnneenieeeeee,

v



21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

LIST OF FIGURES (Continued)

104236-ELV-9 (a) before testing and (b) after testing ..........ccocerveerieeiieniinieeneeeeeee, 22
104236-ELV-10 (a) before testing and (b) after teStiNg ........cccceerveerieeiieeneerieeneeereeee. 23
5369-RT-1 (a) before testing and (b) after teStiNG .......cccceeevriiiiriiiiiriieiiiieeiee e 24
5369—RT-2 (a) before testing and (b) after teStING .......cccceeeviiieiriiieiriieiieeeeeeiee e 24
5369—RT-3 (a) before testing and (b) after teStING .......cccceeeviiiiiriiiiiriieiieeeee e 25
5369—-RT—4 (a) before testing and (b) after teStiNG .......cccceeeviiieiriiieiniieieeeiee e 25
5369—RT-5 (a) before testing and (b) after teStiNG .......cccveeviieiriiieiniieiieeeiee e 26
5369—ELV-6 (a) before testing and (b) after teSting .........cceceevverieeiieniienieniececeeeeen 26
5369—-ELV-7 (a) before testing and (b) after teSting .........cceceevverieenieniienieeeceeeeeeen 27
5369—-ELV-38 (a) before testing and (b) after tesSting .........cceceevverieenieniienienieceeeeeeen 28
5369—-ELV-9 (a) before testing and (b) after teSting .........cceceevveriieiieniienieeeeeeeeeeen 29
5369—ELV-10 (a) before testing and (b) after teStiNgG ........cccceevveriieeneerieenierieereeereee. 30



LIST OF ACRONYMS AND ABBREVIATIONS

ELV elevated temperature
RT room temperature

SRB solid rocket booster

™ Technical Memorandum

USA United Space Alliance

Vi



TECHNICAL MEMORANDUM

QUALIFICATION TESTING OF SOLID ROCKET BOOSTER DIAGONAL STRUT
RESTRAINT CABLE ASSEMBLY PART NUMBER 10176-0031-102/103

1. INTRODUCTION

This Technical Memorandum (TM) presents qualification test results for solid rocket booster (SRB)
diagonal strut restraint cable assembly part no. 10176-0031-102/103. During flight, this assembly is
exposed to a range of temperatures. MIL-W-83420 defines the breaking strength of the cable to be
798 kg (1,760 Ib) at room temperature; however, it does not define cable strength at 669 °C (1,236 °F),
the maximum temperature to which the cable is exposed during the first 2 min of flight.! The cable, which
is able to be built from different corrosion-resistant steel alloys, may also vary in its chemical, physical,
and mechanical properties at the tested temperatures.

Analysis of the cable at the tested temperature, when using the standard knockdown factors
for untested requirements given in MSFC-HDBK-505, “Structural Strength Program Requirements,”
produced negative margins of safety.2 However, MSFC-HDBK-505 also stipulates conditions where
a less conservative safety factor of 1.4 and less conservative knockdown factors are appropriate if they
have been verified by testing.2 SRB document 90PLN-0064 provides requirements for qualification
testing the strut retainer assembly.3



2. BACKGROUND

The restraint cable assembly is a steel cable with two terminal wire-rope clevis ends, pins, and
cotter pins. The clevis ends and pins are picked from standard military specification hardware to inter-
face with the external tank attachment ring and the diagonal strut assembly (figs. 1 and 2). The terminal
wire-rope clevis ends are swaged onto the steel cable in accordance with MIL-T-6117.4

o 26.67+03 cm (105012 in) >

Terminal Wire Rope Clevis End
(2 Required)

Steel Cable
Pin (2 Required)

Pin, Cotter (2 Required)

Figure 1. Strut retainer assembly.

Diagonal Strut

10176-0032-001
Strut Retainer Bracket

Restraint Cable

10170-0029-001
Intercoastal Web

10170-0012-001
Strut Retainer Bracket

Figure 2. Strut retainer assembly installation.

This TM presents test results for three lots of MIL-W-83420, 0.317-cm (0.125- or 1/8-in) diam-
eter, type 1 (nonjacketed) cable to loads required to restrain the diagonal strut during the first 2 min of
flight and, ultimately, to failure.! The first lot consisted of available flight cable assemblies that existed
in United Space Alliance (USA) stock. The other two lots were obtained from new procurements, with



documentation that the wire ropes are from two different wire lots or spools. Test results qualified the
available restraint cable assemblies and all future buys of restraint cables manufactured under the same
procurement specifications for flight.



3. TESTING AND EVALUATION

3.1 Testing

Mechanical testing was completed June 6, 2004 and was performed in accordance with
ASTM-E-8 and test procedure SRB—QUAL-04-0064 for the first lot of cables.>-¢ Five restraint cables
were each pulled to failure at room temperature and at 671 + 5 °C (1,240 + 10 °F) in accordance with
the referenced procedure, 90PLN-0064, and memorandum MP41 (04-063).3-7 Testing was completed
for the other two lots on August 6, 2004. Ten additional restraint cables were each pulled to failure at
room temperature and at 677 °C (1,250 °F) in accordance with the referenced procedure and plan.’

Table 1 shows analysis of the test results, including the calculation of a knockdown factor using
methods described in chapter 9 of MIL-HDBK-5.8

Each cable was photographed before and after testing. All tests at room temperature were video-
taped, and appendix A shows still images taken from the videos.

Procedure checklists were used for each test, in accordance with SRB—QUAL-04-0064, and
they are shown in appendix B of this TM.©

3.2 Evaluation
A value, R, was calculated for each pair of room temperature and elevated temperature tests.

This value is the reduced ratio for the peak load tests at the elevated temperature, 677 °C (1,250 °F),
and room temperature. Mean and standard deviations were then calculated for the R value.



Table 1. Mechanical test results.

Test Temperature Peak Load
ID (°F) (Ib) Ratio, r
5369RT-1 (408899) 73 1776.7 -
5369RT-2 (408899) 72 1781.9 -
5369RT-3 (408899) 72 1797.7 -
5369RT—4 (408899) 72 1792.5 -
5369RT-5 (408899) 71 1779.8 -
104236RT-1 71 1900.3 -
104236RT-2 71 1863.3 -
104236RT-3 71 1899.4 -
104236RT—4 71 2008.5 -
104236RT-5 71 1981.6 -
071081RT-1 70 1956.8 -
071081RT-2 70 1954 .4 -
071081RT-3 71 1891.5 -
071081RT-4 70 1925.6 -
071081RT-5 71 1939.8 -
Average - 1883.32 -
5369ELV-6 (408899) 1,250 3222 0.1813
5369ELV-7 (408899) 1,259 3421 0.192
5369ELV-8 (408899) 1,258 323 0.1797
5369ELV-9 (408899) 1,254 330.3 0.1843
5369ELV-10 (408899) 1,254 337.8 0.1898
104236ELV-6 1,253 387.8 0.2041
104236ELV-7 1,259 370.6 0.1989
104236ELV-8 1,251 399.8 0.2105
104236ELV-9 1,250 392.7 0.1955
104236ELV-10 1,251 4024 0.2031
071081ELV-6 1,251 374.7 0.1915
071081ELV-7 1,254 383.2 0.1961
071081ELV-8 1,252 388.8 0.2056
071081ELV-9 1,258 358 0.1859
071081ELV-10 1,240 361.3 0.1863
sum=| 29
rbar=| 0.1936
s=| 0.0094
At 677 °C (1,250 °F), knockdown factor R=|  0.1892

At the working temperature of 677 °C (1,250 °F), the lower 95-percent confidence interval
estimate, or reduced ratio, of the mean percentage was determined from percentage values for each lot
at that temperature. If r equals percentage values, r-bar equals the average of these values, and n equals
the number of such percentages, estimated standard deviation, s, and reduced ratio, R, can be determined
using the equation:

S2=sum(r—r—bar)2/(n—1) , €))

or

52 =[surn(r2)—(sum r) 2/n]/(n—l) , 2)



and
R=rbar—1s/n"? | 3)

where ¢ 1s a 0.95 fractal of the t distribution corresponding to n—1 degrees of freedom. In this case, the
t used was r=1.753 for alpha = 0.95 and n=30.



4. CONCLUSIONS

A calculated knockdown factor of 0.1892 was determined for the restraint cables. That value will
be used during structural analysis of the restraint cables in the elevated temperature condition. When
combined with the minimum breaking strength of 0.317-cm (0.125- or 1/8-in) diameter, type 1 composi-
tion rope according to table 1A of MIL-W-83420, this knockdown factor provides a minimum breaking
strength of 151 kg (333 Ib) at 677 °C (1,250 °F).!



APPENDIX A—PHOTOGRAPHS BEFORE AND AFTER TESTING

(b)
Figure 3. 071081-RT-1 (a) before testing and (b) after testing.



(b)
Figure 4. 071081-RT-2 (a) before testing and (b) after testing.

(b)
Figure 5. 071081-RT-3 (a) before testing and (b) after testing.
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(b)
Figure 6. 071081-RT—4 (a) before testing and (b) after testing.

SRB Diagonal

(b)
Figure 7. 071081-RT-5 (a) before testing and (b) after testing.



(b)
Figure 8. 071081-ELV-6 (a) before testing and (b) after testing.
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(b) B
Figure 9. 071081-ELV-7 (a) before testing and (b) after testing.



"(
(b) i

Figure 10. 071081-ELV-S8 (a) before testing and (b) after testing.
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(b)
Figure 11. 07108 1-ELV-9 (a) before testing and (b) after testing.



(a)

(b)
Figure 12. 071081-ELV-10 (a) before testing and (b) after testing.
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(b)
Figure 13. 104236-RT-1 (a) before testing and (b) after testing.

(b)
Figure 14. 104236-RT-2 (a) before testing and (b) after testing.



D
D

SRB Diagonal Strut Restraint§:
Cable Assembly Test

SRB Diagonal Strut Restraint§:
Cable Assembly Test

Lot 104238 Lot 104236

Sample # RT-3 Sample # RT-3

(a) (b)

Figure 15. 104236-RT-3 (a) before testing and (b) after testing.

A

SRB Diagonal Strut Restraint

Cable Assembly e SRB Diagonal Strut F{estrair‘ ‘
Lot 104236 Cable Assembly Test !
Lot 104236
Sample # RT-4
Sample # RT-4

(a) (b)

Figure 16. 104236—-RT—4 (a) before testing and (b) after testing.
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(b)
Figure 17. 104236-RT-5 (a) before testing and (b) after testing.



(b)
Figure 18. 104236-ELV-6 (a) before testing and (b) after testing.
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b/

(b)

Figure 19. 104236-ELV-7 (a) before testing and (b) after testing.



(b)
Figure 20. 104236-ELV-S8 (a) before testing and (b) after testing.
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(b)
Figure 21. 104236-ELV-9 (a) before testing and (b) after testing.



(b)

Figure 22. 104236-ELV-10 (a) before testing and (b) after testing.
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(a)

(b)

(b)
Figure 24. 5369—RT-2 (a) before testing and (b) after testing.



(a)

Figure 26

(b) .

(b)
. 5369-RT—4 (a) before testing and (b) after testing.
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SRB Diagoffal Strut Restraint SHBcgﬁe ' ::;Jf F:.eeittm'm
Cable Assembly Test y
5369
1 5369
le # RT-5
Sarfiple # RT-5
@) (b

Figure 27. 5369—RT-5 (a) before testing and (b) after testing.

i \vllbﬂ i \vlllall

SRB Diagona} Strut Restraint SRB Diagonal Strut Restraint
Cable Asg:mbly Test Cable As4 :mbly Test
Lo. - 369 Lo 369
Sample | ¢ Elv-6 Sample | ¢t Elv-6

| |

%1 %1

(2) ——— S () ——— S

Figure 28. 5369-ELV-6 (a) before testing and (b) after testing.
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(a) '

Figure 29. 5369—ELV-7 (a) before testing and (b) after testing.

(b)
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(@) (b)

Figure 30. 5369-ELV-S8 (a) before testing and (b) after testing.



(b) - |

Figure 31. 5369—-ELV-9 (a) before testing and (b) after testing.
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(b) i ]

Figure 32. 5369—ELV-10 (a) before testing and (b) after testing.
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Dxaconal Strut Restraint Cable SRB-QUAL-04-0064 1 Revision: Basic

Assembly ’
QUALIFICATION TEST Date: 7/26/04 Page 6 of 9

6.0 TEST OPERAT!ON

6.0.1 Verify calibration is current for all calibrated test equipment in
accordance with ED33-W1-012 Mechanical Testing Calibration and

Verification Prooedures
Verify PQAR

6.0.2 Note serial number or othér identification for the Restraint Cable in

tes_tZ@l% 5365 /?7_—— /

6.0.3 Mount the Restraint Cable into the fixture.

6.05 Photograph set-up.

X 6.0.6° Install furnace and heat to 1250F (HT tests only).

6.0.7  Begin video.

- X6.0.8  Verify all thermocouples read 1250F +/- 10 degrees (HT tests only).

Verify PQAR /é

6.0.9  Document temperature of test article. 7R°% F

Withess PQAR

i
@D

~Ramp load-to appr
inches per minut

P
@
(D 'Ci
C)
b2l
3
Q)
ok
@
<
)Y
m

6.0.11 Verify load is at approxxmate{y 45 pounds and all instrumentation is

functi £
UVﬁC lomng T L SNy d . Verify PQ AR(%E:Q“€§- &
4

6.0.12 Continue increase load until failure occurs.:
Witness PQAR b




3 /MECHANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restramt Cable SRB-QUAL-04-0064 Revision: Basic
Assembly i
QUALIFICATION TEST Date: 7/26/04 Page 7 of 9

6.0.13 Verify load and instrumentation.
; Verify PQAR

6.0.14 Stop video.

6.0.15 Document load and location of failure:

Failure load _/226, 7

Failure location: W Zdia swage
Y -7 inches from cable end CenTes {-we

/B other 7oL 2. 30t
; : DR

Verify PQAR A 3
\\

7 6.0.16 ‘Photograph set-up.

6.0.17 Place broken Restraint Cable debris in prloc bag and ;den’m‘y

~E A ......_...

1I- A N o~ SV A ._..
i any duumaiv or test failure occurs peiow th € eXpecCieq minimuimn

values, contact the following within 24 hours.
Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-9309
Cary Cox (321) 867-1757

Pat Roberts (321) 867-1757

Mark Hili (256) 544-4327 or Brian Pung (25,6‘,) 544-Q346

ey B

o
©
. §
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ED33 / MECBANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic

QUALIFICATION TEST Date:  7/26/04

Assembly

o

Page 6 of

6.0

6.0.1

6.0.2

6.0.3

6.0.5

X6.0.6

6.0.7

X8.0.8

5.0.9

6.0.11

6.0.12

34

TEST OPERATION

Verify calibration is current for all calibrated test equipment in A
accordance with ED33-WI-012 I\/‘echamca] Testing Calibration and 2509

Verification Procedures e
. Vern‘v PQAR @ ,

Note serial number or other identification for the Res’cramt Cable in

st 8300  R7-2

Mount the Restraint Cable into the fixture.

Photograph set-up.

Install furnace and heat to 1250F (HT tests only).
Verify PQAR

Begin video.

Verify all thermocouples read 1250F +/- 10 degrees (HT tests only).

Document temperature of test article. F o /:

Witness PQAR

Verify load is at approximately 45 pounds and all instrumentation is

functioning. o
Verify PQAR

Continue increase load until failure occurs.: s
Witness PQAR \H84




f’ ED33 / MECHANICAL METALLURGY AND CORROSION TEAM

f SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
l Assembly

' QUALIFICATION TEST Date: 7/26/04 Page 7 of 9

6.0.13

6.0.14

6.0.15

&)
@)
i
»

6.0.17

o
©
—_—\
oS

Verify load and instrumentation.

Stop video.

Document load and location of failure:

Failure load /7%/. G

Failure location: £/4  swage
7% -7 inches from cable end _}
A7  other FOAR
Verify PQAR\GS) £~

Photograph set-up.

Place broken Restraint Cable debris in Zipiob bag and identify. L2228
Verify PQAR  [pza)

. ' o

the expecied minimum

ours.
3 or Chris Epler (321) 867-9309

iF any anomaly or test faiiure occurs
values, contact the foliowing within 2
Richard Knochelmann (321) 867-98
Cary Cox (321) 867-1757

Pat Roberts . (321) 867-1757

i
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restrairit Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 Page 6 of 9

6.0 TEST OPERATION

6.0.1  Verify calibration is current for all calibrated test equipment in
accordance with ED33-W|-012 Mechanical Testing Calibration and

Verification Procedures
Verify PQAR

6.0.2 Note serial number or other identification for the Restraint Cable in

N Y RT-3

Verify PQAR = e

'6.0.3  Mount the Restraint Cable into the fixture.
Verify PQAR

6.0.5 Photograph set-up.

' X6.0.6 Install furnace and heat to 1250F (HT tests only).

6.0.7  Begin video.
/\/6.0.8

6.0.9

6:0.10 Ramp toad to appro

inches per minute.

6.0.11 Verfy load is at approximately 45 pounds and all mstrumentahon IS

functioning.
\/erify PQAR

6.0.12 Continue increase load until failure occurs.: ‘
Witness PQAR
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date:  7/26/04 Page 7 of 9

6.0.13 Verify load and instrumentation.

6.0.14

6.0.15

6.0.16

6.0.17

o)
©
.__l\
1)

Verify PQAR

Stop video.

Document load and location of failure:

Failure load /757. 7

1/
Failure location: __/J’L}_///a__ swage
3k —7 inches from cable end

AYA  other

Verify PQAR L

T /POARY A
@),
£
Place broken Restraint Cable debris in Ziploc bag'and identify.

Verifvy POAR
VETITY mdA

Photograph set-up.

£ ~t e D

iF any anomaly or test failure occurs below the expected minimum
values, contact the following within 24 hours:

Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-9309 e
Cary Cox (321) 867-1757 e o
Pat Roberts (321) 867-1757

Mark Hill (256) 544-4327 or Brian Pung (256) 544-3346 :
' 7a9-0f

[®a]

ey

"
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ED33/MECHBANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 i Page 6 of 9

6.0 TEST OPERATION

6.0.1 Verify calibration is current for ali calibrated test equipment in
accordance with ED33-W1-012 Mechanical Testing Calibration and

Verification Procedures L2 —
- , Verify PQAR
 veiyronr 1)
6.0.2 Note serial number or other identification for the Restraint Cable in

ot 5369  RT-4

6.0.3 Mount the Restraint Cable into the ﬂxture;: '

o N A Ao~ r Faran FhhAara~A~miinlAan ArmAa Af FAa A
X L8 L ﬁpply uice uicli IUbUUP!CD, ulic at uic LU}J,
Restraint Cable '
6.0.5 Phoiograph set-up

X 6.0.6 Install furnace and heat to 1250F (HT tests only).

6.0.7 Begin video.

=

X6,0.8 Verify all thermocouples read 1250F +/- 10 degrees (HT tests only).

6.0.9 Document temperature of test article. 7Ad°F o
Witness PQAR i E—
7-28-¢¢
6.0.10 Ramp load to approximately 45 pounds at a load rate not to excesa b z—
inches per minute //4/ 9 7 _
Witness PQAR

6.0.11 Verify load is at approximately 45 pounds and all instrumentation is

functioning. .y
Verify PQAR _({#ix
4
6.0.12 . Continue increase load until failure occurs.: {é%‘é
' Witness PQAR X4/ .~
38 , ;?QAP
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable ] SRB-QUAL-04-0064 ; Revision: Basic
Assembly |
QUALIFICATION TEST | Date:  7/26/04 | Page 7 of 9
!

6.0.13

6.0.14

6.0.15

6.0.16

6.0.17

Verify load and instrumentation. :
Verify PQAR = (5&s
5 4 ¥

Stop video.

Document load and location of failure:
Failure load /7%2.5
Faiture location: 2/A  swage
324 —7  inches from cable end

A4 other
Verify PQAR

Photograph set-up.

Place broken Restraint Cable debris in Ziploc bag and sdenmv

J
\ I Aarify s
i

~at £~31 s s S~ e L\AIA...t

Sy S~y 5
iF any anomaly or test failure occurs below

values, contact the following within 24 hours:
Richard Knochalmann /-(2 ) 887-0813 or Chris Enl

HASIVA R L 3 [AANRATANI R IR R (et B F

Cary Cox (321) 867-1757
Pat Roberts (321) 867 17'57

T -
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly '
QUALIFICATION TEST Date: 7/26/04 Page 6 of 9

6.0 TEST OPERATION

6.0.1  Verify calibration is current for all calibrated test equipment in
’ accordance with ED33-WI-012 Mechanical Testing Calibration and
Verification Procedures

6.0.2 Note serial number or other identification for the Resfraint Cable in

T, 5369 R -5

6.0.3 Mount the Restraint Cable into the fixture.

6.0.5 Photograph set-up.

X6.0.6 Install furnace and heat to 1250F (HT tests only).

6.0.7 . Begin video.

A6.0.8  Verify all thermocouples read 1250F +/- 10 degrees (HT tests only). ;
\v/mrrFJ/ PQAR /\f'//\

6.0.9 Documenttefhperature of test article. 7/ ~
V\/ltness HQAR '

P
@D
@

6.0.11 Verify load is at approximately 45 pounds and all mstrumen’cat;on IS

functioning.
Verify PQAR

5.0.12 Continue increase load until failure occurs.:
- Witness PQAR

40




' ED33/ MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 Page 7 of 9

6.0.13 Verify load and instrumentation. =
Verify PQAR ~‘ »

6.0.14 Siop video.

6.0.15 Document load and location of failure:
Failureload /779 9
Failure location: ﬁ&//:# swage

& ¥y —7 inches from cable end
A A other

Verify PQAR

6.0.16 Photograph set-up.

6.0.17 Place broken Restraint Cable debris in Ziploc bag and identify.

\ S~ s
VCiily

—X

8 IF any anomaly or {est failure occurs beiow the expected minimum
values, contact the foliowing within 24 hours: . -
Richard Knocheimann (321) 867-9813 or Chris Epler (321) 867-9309
Cary Cox (321) 867-1757
Pat Roberts (321) 867-1757

Mark Hill (256) 544-4327 or Brian Pung (256)

o
o
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restraint Cable

QUALIFICATION TEST Date:  7/26/04

SRB-QUAL-04-0064 Revision: Basic
Assembly

Page 6 of 9

6.0

6.0.1

6.0.2

6.0.3

.CD
o
I

6.0.5

6.0.6

A%5.0.7
1 8.0.8

6.0.9.

"
@

o)
@

6.0.11

8.0.12

42

TEST OPERATION

Verify calibration is current for all calibrated test equipment in
accordance with ED33-WI-012 Mechanical Testing Calibration and

Verification Procedures
Verify PQAR

Note serial number or other identification for the Restraint Cable in

test:
Lot 5365 Flv—¢é S
: Verify PQAR
Mount the Restraint Cable info the fixture.
' ' Verify PQAR
Ammomdvy s~ S Arem A A~ A Ama At A A i A Al A A A AR A~ A Fa
/'\puly LHITTCT LICL !ULrUU[JIC;D, LI At Lic LUP, Hnuurc arra DOV UL LI
Restraint Cable .
\/enﬁ' PQAR
Photograph set-up.
Install furnace and heat fo 1250F (HT tests only)

Begin video.

Verify all thermocouples read 1250F +/- 10 degrees (HT tests only). v

Verify PQAR

Document temperature of test article IS 5K
Witness PQAR
Ramp load to approximately 45 pounds at-a load rate not to exceed5
inches per minute. 45/ [bs : :
Witness PQAR

Verify load is at approximately 45 pounds and all instrumentation is

functioning.
Verify PQAR

.Continue increase load until failure occurs.:

Witness PQAR




ED33 / MECHANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 Page 7 of 9
an A \/arfy l~nad i’ 1 *
6.0.13 Verify load and instrumentation.
Verify PQAR  _.

6.0.14 Stop video.

6.0.15 Document load and location of failure: %

Failure load
Failure location:

6.0.16 Photograph set-up.

swage
52‘{- 7~ inches from cable end
other

Verify PQAR

6.0.17 Place broken Restraint Cable debris in Zipfoo bag and identify.

values, contac

or test
the following within 24 hours:

<

Ll
failure occurs below the c)&pcueu MHNIMmuUm

Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-9309

Cary Cox (321) 867-1757
Pat Roberts (321) 867-1757
Mark Hill (256) 544-4327 or Brian Pung (256) 544-9346

LA

Chewsed Load Rate {romo.0n Te/mis.
0.3 __z"p/m;p_

to

/@ /9?,?{ /45 maLy. gf LD Talemp |

’Do\
JUY

, R /bxe _Z-rﬁéué,a’f

54”},}5 P
Maanive pictew ot oF

f&yn‘;’rb,
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date:  7/26/04 Page 6 of 9
6.0 TEST OPERATION
6.0.1  Verify calibration is current for all calibrated test equipment in 5
accordance with ED33-WI[-012 Mechanical Testing Calibration and NASA
Verification Procedures P »
v © Verify PQAR @ 7-2827
g
6.0.2  Note serial number or other identification for the Restraint Cable in
test: ’
Lot 5369  Fl-Y4
6.0.3  Mount the Restraint Cable into the fixture.
ne at the top, middi

D

6.0.11

6.0.12

44

Photograph set-up.

Install furnace and heat to 1250F (HT tests only).

Begin video.

Verify all thermocouples read 1250F +/- 10 degrees (HT tests only).
\/mr!f\/ DHAD

b L 2

| PR S 4

Ramp ioad to approximatety 4
inches per minute.

Verify load is at approximately 45 pounds and all instrumentation is

functioning. \
g Verify PQAR 7= 2‘3“‘ 7

Continue increase load until failure occurs.:



ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 Page 7 of 9

[ . « M\

6.0.13 Verify load and instrumentation. R st
Verify PQAR /o 22~
X 6.0.14  Stop video. : Vi i

: 7
6.0.15 Document load and location of failure:

p@TE .

6.0.16

6.0.17

o
@
—_—\
o

CleA RaTe

Failure load 3 ¥9./ Yy

Failure location: 4 swage

S#—="7 _ inches from cable end
o, < f\-'\}//"\ AN __fg&_‘ Ot.her
Per T&lscens

Photograph set-up.

i

IF any anomaly or test failure occurs below the expected minimum
values, contact the following within 24 hours:

Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-3309
Cary Cox (321) 867-1757
Pat Roberts (321) 867-1757

Mark Hill (256) 544-4327 or Brian Pung (2

Loy &
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly i
QUALIFICATION TEST Date: 7/26/04 _ Page 6 of 9

6.0 TEST OPERATION

6.0.1  Verify calibration is current for all calibrated test equipment in
accordance with ED33-WI-012 Mechanical Testing Calibration and

Verification Procedures
Verify PQAR

68.0.2 Note serial number or other identification for the Restraint Cable in

test: ,
69 - Elu- @)
Z &% 53 9 [/[/ 8 Verify PQAR .

6.0.3 Mount the Restraint Cable info the fixture.

ch
«©
s

6.0.5 Photograph set-up.

6.0.6 Install furnace and heat to 1250F (HT tests only).

X6.0.7 Begin video.

'6.0.8 - Verify all thermocouples read 1250F +/- 10 degrees (HT tests only).
Verify PQAR

6.0.9 Document temperature of test article. Vi< Y il
= o : Witness PQAR

—\

o
D
D

Ramp load to approximately 45 pounds at-a foad rate
inches per minute. 7
Witness PQAR

6.0.11 Verify load is at approximately 45 pounds and all instrumentation is
functioning.
Verify PQAR

6.0.12 Continue increase load until failure occurs.:
Witness PQAR
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 Page 7 of 9

6.0.13 Verify load and instrumentation.

)(8.0.14 Stop video.

6.0.15 Document load and location of failure:

Failureload 333 .06 _
Failure location: M/A swage

& 26— 7" inches from cable end
pote ""’°“0( Kate N /A other
g .

er Te /c wd
6.0.16 Photograph set-up.

6.0.17 Place broken Restraint Cable debris in Ziploc bag and ldentl

6.0.18 IF any anomaly or test failure occurs below the expected minimum
values, contact the following within 24 hours:
Richard Knochelmann (321) 867-9813 or Chris Epler (321 ) 867-9309
Cary Cox (321) 867-1757
Pat Roberts (321) 867-1757

Mark Hill .9l§n\ 544-4327 or Brian Pung (z

\&
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D33 / MECBANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly :
QUALIFICATION TEST Date: 7/26/04 Page 6 of 9
6.0 TEST OPERATION
6.0.1  Verify calibration is current for ali calibrated test equipment in
accordance with ED33-WI-012 Mechanical Testing Calibration and
Verification Procedures
Verify PQAR
6.0.2  Note serial number or other identification for the Restraint Cable in
test: , ' /\
Lot 53659 EFlv -2 @ o
. > : Verify PQAR w %__;%,Zg;
6.0.3  Mount the Restraint Cable into the fixture.
£ Y A A T i o S N N R T e o oot A 1 o = 4-,-\..-\
(S a2 I‘\].)Ply Lircc I.HCHHUUUU}JICD, LHic atl uic W,
Restraint Cable
6.0.5  Photograph set-up.
6.0.6 Install furnace and heat to 1250F (HT tests only).
X6.0.7  Begin video.
6.0.8  Verify all thermocouples read 1250F +/- 10 degrees (HT tests only).
Verify PQAR LA
6.0.9 Document temperature of test arficle. '/' 859 -
Witness PQAR
6:0.10 Ramp ioad to approximately 45 pounds at-a load rate not to exceed S 24D §-O|
inches per minute. . /2AR S
. UBA '
Witness PQAR 7e I Q\ -0l
6.0.11 Verify load is at approximately 45 pounds and all instrumentation is
functioning.
Verify PQAR
6.0.12 Continue increase load until failure occurs.:

48
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D33 / MECHANICAL METALLURGY AND CORROSION TEAM
SR3B Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly f
QUALIFICATION TEST Date: 7/26/04 Page 7 of 9

6.0.13 Verffy load and instrumentation.

Verify PQAR " — 7-2%-0!
=SR],
1]
X8.0.14 Stop video. _ f}’}i/&"
6.0.15 Document load and location of failure:
Failure load _330.3
Failure location: - /A swage
Nofe q,n Zoq"f ‘ c/\ x: inches from cable en @ /\
R i e A _ /A  other (7 INANN
T T Py (RUSE L “ Verify PQAR 7 L
(20u4R
6.0.16 Photograph set-up. E%@:
6.0.17 Piace broken Restraint Cable debris in Ziploc bag and identify. é‘WE:Q
Verify PQAR /o 7-25°\

6.0.18 IF any anomaly or test failure occurs below the expected minimum
values, contact the following within 24 hours
, elmann (321) 867-9813 or Chris Epler (321) 867-9
‘ ) 867-1757
Pat Roberts (321) 867-1757
Mark Hill (258) 544-4327 or Brian Pung (256) 544-3346

49



A’f‘/?&e(/\m endx (D

ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUATL-04-0064 Revision: Basic
Assembly
' ’ QUALIFICATION TEST Date: 7/26/04 Page 6 of 9

6.0.12

50

6.0 TEST OPERATION
6.0.1  Verify calibration is current for all calibrated test equipment in ;
accordance with ED33-WI-012 l\/'echamoal Testing Calibration and
Verificaticn Procedures R
Verify PQAR @ 3-2%-04
6.0.2  Note serial number or other identification for the Restraint Cable in
test: , o
Lot 536 Ll - /0
6.0.3  Mount the Restraint Cable info the fixture.
6.0.4  Apply three thermocouptes, one at the top,
Resftraint Cable
6.0.5  Photograph sef—up.
6.0.6 Install furnace and heat to 1250F (HT fests only). :
\ferify PQAR
X6.0.7 Begin video.
6.0.8  Verify all thermocouples read 125OF +/- 10 degrees (HT tests only).
. \/er.fy PQAR /r
6.0.9 Document temperature of test article. : /9 5 ‘j/
6.0.10 _mamp joad to appro;v\x%;:egfzzﬁ pomas at a foad rate not to excee
inches per minute. 43 %
© 6.0.11 Verify load is at approximately 45 pounds and all instrumentation is
functioning. '
Verify PQAR
Continue increase load until failure occurs.:



ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 Page 7 of 9

6.0.13 Verify load and instrumentation. ~
Verify PQAR

X6.0.14 Stop video.

6.0.15 Document load and location of failure:

Failureload _337-&

Failure location: . swage
- , 5 g - inches from Cabie end
Mo Load Rare, “other @ )
’ . T B : -2
0.8 Main for Telccon b bt @%@“
6.0.16 Photograph set—up. >g-0¢
6.0.17 Place broken Restraint Cable debris in Ziploc bag and identify. A

Ve l"ﬁp‘y PQAR ( %%% } —Oq’/

~ \»AALA,J y
€ expecied mii

o~k L2 e

6.0.18 IF any anomaly or test failure occurs beiow tf
values, contact the following within 24 hours:
Richard Knochelmann (321) 867-3813 or Chris Epler (321) 867-8309
Cary Cox (321) 867-1757
Pat Qobeﬁ:g ./?.?1\ R67-1757

”iark Hill /"‘56\ 544, 4327 or Brian DUhg (95R\ 544-03486 38Q
tan 20b) od4d-dadl _ .
‘ , -2 Y

0

X
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£D33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembiy i ;
QUALIFICATION TEST Date: 7/26/04 Page 6 of 9

52

6.0

6.0.1

B.0.2

6.0.12

TEST OPERATION

Verify calibration is current for all calibrated test equipment in
accordance with ED33-WI-012 Mechanical Testing Calibration and

Verification Procedures
; Verify PQAR

Note serial number or other identification for the Restraint Cable in

) ot 0 /0%l  RT=

Verify PQAR
Mount the Restraint Cable into the fixture. f s
s . Verify PQAR  (5:#&
Apply three thermocoupies, one at the top, middie and bottom of the

Restraint Cable. ' ,
Verify PQAR ;’?

Photograph set-up.

Install furnace and heat to 1250F (HT tests only).

Document temperature of test article. 70' °/£

Ramp load to approximatety 45 pounds at a foad rate not to exceed 5
inches per minute.
Witness PQAR

Verify load is at approximately 45 pounds and all instrumentation is A {

functioning. 7/6/ /55 Verify PQAR _

ESESFL

Continue increase load until failure occurs.: :
2 / POAR ; :J_,x/\?/
| Witness PQAR (i#s8) §-67° /
i




" ED33 / MECEANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembiy
QUALIFICATION TEST Date:  7/26/04 Page 7 of ¢
AN
M 5
o ¥ s : %’g‘ iy C/
6.0.13 Verify load and instrumentation. 7o
Verify POAR gigmy 2
4 )b ) ¢ ‘
6.0.14 Stop video. | 3 Ll
M
: NASA
/[ =\

6.0.15 Document load and location of failure:
Failureload _ /935¢.5

Failure location: NI swage
2%%“—"7  inches from cable end

al & other o) .50 /
Verify PQRAR N&/ 87—

6.0.16 Photograph set-up.

6.0.17 Place broken Restraint Cable debris in Ziploc bag and ldentn‘y

1~ IHIMII

~ R N I a LY a Tt
eIoW e CADEU
{ hours: :
3 or Chris Epler (321) 867-930

IF any anomaly or tes tfaziu:

o)
o
™
<
9)_
[
1)
@ -
)
Q
5
—+
[\Y]
C)
Q.
£
&
D
&
5
) 5
(O
=8
Cf
0N O
- o

w

Hzchare Knoonﬂimﬂm (3/ 867-9
Cary Cox (321) 867-1757

Pat Roberts (321) 867-1757 : /

Mark Hill (256) 544-4327 or Brian Pung (256) 544-9346

o
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ED33/ MECHANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restraint Cable
Assembly
QUALIFICATION TEST

SRB-QUAL-04-0064

Revision: Basic

Date: 7/26/04

Page 6 of 9

54

6.0 TEST OPERATION

Q,)
)
o

Verification Procedures

Verify calibration is current for all calibrated test equipment in
accordance with ED33-W1-012 Mechanical Testing Calibration and

Verify PQAR

6.0.2 Note serial number or other identification for the Restraint Cable in

teStZ_m‘ ohs081 BT-3

6.0.3  Mount the Restraint Cable into the fixture.

6.0.7 Begin video.

6.0.9 Document temperature of test article.

b

@
@
i

Ramp foad
5

t.
inches per minute.

Verify all thermocouples read 1250F +/- 10 degrees (HT tests only):

Verify PQAR
6%

Witness PQAR (%

o approximately 45 pounds at a load rate not to excead 5

Witness PQAR

6.0.11 Verify load is at approximately 45 pounds and all instrumentation is

functioning.

5.0.12 Continue increase load until failure occurs.:

“7.¢

© Verify PQAR

Witness PQAR

Verify POAR \&2A__ ¢ 4otk




ED33/ MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 Page 7 of 9

6.0.13 Verify load ahd instrumentation.
Verify PQAR

6.0.14 Stop video.

6.0.15 Documen’t'load and location of failure:

Failure load /G54 ¥ /
Ar’/r?"

Failure location: swage
S %4 "= 7 inches from cable end
AV other /fm\

Verify PQAR %) , $Aa-ont

6.0.16 Photograph set-up.

6.0.17 \Place broken Restraint Cable debris in Ziploc bag and ldentn‘y

...... £l
1

iF rany aﬁomai‘v‘ or test failure occurs below ti

lucs contact the fo!lowmg within 24 hours: ol
H;charc Knochelmann (321) 867-9813 or Chris Epler (321) 867-9309
Cary Cox (321) 867-1757

Pat Roberts (321) 867-1757
Mark Hill (258) 544-4327 or Brian Pung (256) 544-9346

&

~ Aavrantad ,.«..—.—...
€ CADTCLLCU THH Uit

o)
O
—t
S
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ED33/ MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 ) Revision: Basic
Assembly ;
QUALIFICATION TEST Date: 7/26/04 Page 6 of 9

6.0 TEST OPERATION

6.0.1  Verify caiibration is current for all calibrated test equipment in %
NASA

accordance with ED33-W1-012'Mechanical Testing Calibration and e

Verification Procedures A
Verify PQAR

6.0.2 Note serial number of other identification for the Restraint Cable in

test:
Lo T 0‘7 W B 1=3
' Verify PQAR
6.0.3 Mount the Restraint Cable into the fixture. A
Verify PQAR
¥6.0.4
65.0.5

¥6.0.6 Install furnace and heat to 1250F (HT tests only).
: Verify PQAR

6.0.7  Begin video.

n}v\

or
rify PQAR

v6.0.8  Verify all thermocouples read 1250F +/- 10 degrees (HT tests
e

6.6.10 Ramp ioad io a'pp'roximaieiy 45 pounds at a foad rate not to exceed 5

inches per minute.

_ Witness PQAR

6.0.11 Vern‘y load is at approx;mateiy 45 pounds and all instrumentation is

functioning. é/z //5 £ 385Q

Verify PQAR  za_ 6-L -09
6.0.12 Continue increase load until failure occurs.: /
' Witness PQAR i;*i: %-L-o4

56




ED33 / MECBANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 Page 7-of 9 ¥

6.0.13 Verify load and instrumentation.

6.0.14

6.0.15

6.0.16

6.0.17

o
©
P, §
@

" Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-9309
Cary Cox (321) 867-1757

A;;.EX

T
Verify PQAR e oY

A Stop video. ¢ é } — B (o04)

Document load and location of failure:
Failure load /§%/.S (/"«{:’:?.5)‘ Secopd Peck Lodd
Failure location: ' A/ swage

M inches from cable end P”;;i;
{ N

A /A other k/
Verify PQAR { B lsoY
Photograph set-up. \‘ % 1o -04

Place broken Restraint Cable debris in Ziploc bag and ldentlfy

i

IF any anomaly or test failure occurs below the expe
values, contact the following within 24 hours:

Pat Roberts (321) 867-1757
Mark Hill (256) 544-4327 or Brian Pung (256) 544-9346
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: ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 Page 6 of 9

6.0 TEST OPERATION
6.0.1 Verify calibration is current for all calibrated test equipment in
accordance with ED33-W1-012 Mechanical Testing Calibration and

Verification Procedures : :
Verify PQAR

6.0.2 Note serial number or other identification for the Restraint Cable in

LT T 0108 RT-

Verify PQAR
6.0.3  Mount the Restraint Cable into the fixture. LN
Verify PQAR
X#6.0.4 Apply three thermocouples, one at the top, middle and bottom of the

8.0.5 Photograph set-up.

%6.0.6 Install furnace and heat to 1250F (HT tests only).
' Verify PQAR

6.0.7  Begin video.

e u e

6.0.9 Document temperature of test article. /0 v~

Witness PQAR

40 Ramp load to approximately 45 pounds at a ioad rate not to exceed 5
inches per minute. :

D
D

Witness PQAR ]

6.0.11 Verify load is at approximately 45 pounds and all instrumentation is
functioning. & / ,
4 47 / 4 s Verify PQAR

6.0.12 Continue increase load until failure occurs.:
! Witness PQAR
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ED33/ MECBANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
~ Assembly
QUALIFICATION TEST Date: 7/26/04 "Page 7 of 9

A

6.0.13

6.0.14

6.0.15

6.0.16

6.0.17

o
©
o

‘Mark Hill (256) 544-4327 or Brian Pung (256

&
38Q. L —

Verify PQARGER) Bl oy

0

Verify load and instrumentation.

£

Stop video. B Loy

Document load and location of failure:

Failure load [/%395.&

Failure location: =~ Zwsde Top swage

N /A inches from cable end

A/ /A other :
e Verify PQAR e/, Si-69

Photograph set-up.

Place broken Restraint Cable debris in Ziploc bag and identify.

memh Lzl sy A e Al mnas b A At A e P~y

IF any anomaly or test faiiure occurs below the expected minimum
values, contact the following within ’
Richard Knochelmann (321) 867-98
Cary Cox (321) 867-1757

Pat Roberts (321) 867-1757

>N
RN
oo
Q
&
o

P4
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly

QUALIFICATION TEST Date: 7/26/04

Page 6 of 9

6.0 TEST OPERATION

6.0.1  Verify calibration is current for all calibrated test equipment in AN
accordance with ED33-W1-012 Mechanical Testing Calibration and ey 4
Verification Procedures : g-di.;'@’vf

Verify PQAR PR

e
=3

58.0.2 Note serial number or other idenﬁﬁoation for the Restraint Cable in

fest P S o
—~0 / uf/¢’95>/ /3 7’5

Mount the Restraint Cable into the fixture.

6.0.3
Verify PQAR
X6.0.4  Apply three thermocoupies, one at the top, middie and botiom of the
Resfraint Cable
Y B S o ENENAG EY
VENTY AN
6.0.5 Photograph set-up.

Install furnace and heat to 1250F (HT tests only).
- Verify PQAR

6.0.7  Begin video.

A6.0.8  Verify alf thermocoupies read 1250F +/- 10 degrees (HT fests only):
Verify PQAR

. , , ) i . b
5.0.9 Documenttemperature of test article. EEE
Witness PQAR
58010 Rampioad to approximately 45 pounds ata foad rate not to exceed 5
inches per minute. :

Witness PQAR

6.0.11 Verify load is at approximately 45 pounds and all instrumentation is
functioning. F74 ) Wk e
_ 44 /45 * Verify PQAR

6.0.12 Continue increase load until failure occurs.:
‘ ' Witness PQAR

60 2t
: : /{@
3 / Zz 7 33()




£D33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembiy
QUALIFICATION TEST Date: 7/26/04 Page 7 of 9
A
M
6.0.13 Verify load and instrumentation. R :
i 2 POAR ~f
Verify PQAREER) F (04 -
6.0.14 Stop video. : b—ct}
6.0.15 Document load and location of failure:
Failure load 7 $39. &
Failure location: RS </c 70 swage

gégﬁ inches from cable end

Ry s

d; iﬁ: ULilt:l :

\v/erify P IA\R
6.0.16 Photograph set-up.
60.17 Place broken Restraint Cable debris in Ziploc bag and identify.
: Verify PGAR

6.0.18 IF cU'TV anomaly or test failure occurs below the expected m Hnimum

values, contact the foliowing within 24 hours:
Richard Knochelmarnin (321) 867-9813 or Chris Epler (321) 867-8309
Cary Cox (321) 867-1757

Pat Roberts (321) 867-1757 e =N i
Mark Hill (258) 544-4327 or Brian Pung (256) 544-0345 Yes "ea
4
i ‘%@‘C’%
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, ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
— SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
| Assembiy
i QUALIFICATION TEST Date: 7/26/04 : Page 6 of 9
6.0 TEST OPERATION
6.0.1 Verify calibration is current for all calibrated test equipment in A
sccordance with ED33-W1-012 Mechanical Testing Calibration and NASA
Verification Procedures ’ g
Verify PQAR /a6 o4
6.0.2 Note serial number or other identification for the Restraint Cable in '
test: eI S y o
LiaT O7/08! £/ — b ;
: Verify PQAR 4
50.3 Mount the Restraint Cable into the fixture.
6.0.4  Appty three thermocoupies, one at the top, middie ar
Restraint Cabie.
8.0.5 Photograph set-up.
6.0.6

6.0.8

=

o))
ch
@)

6.0.11

6.0.12

62

Install furnace and heat to 1250F (HT tests only).

Begin video.

Verify all thermocouples read 1250F +/- 10 degrees (HT tests only):
Verify PQAR

Document temperature of test article. /25/’ i

Witness PQAR (=8
Ramp joad to approximatety 45 pourtds at a toad rate not o exceed5 C_,% do—cH

inches per minute.

n s p ut : | s

Witness PQAR usa) - b-o
= ©

Verify load is at approximatety 45 pounds and all instrumentation is (/
38Q

functioning. [jé A
2 7 - = o
_ F /&5 Verify PQAR e ¥-(o 04
Continue increase load until failure occurs.: mgm\

' Witness PQAR \EE8) | @4-04




60,13

7\/6.0,14

6.0.15

6.0.16

6.0.17

o
©
—
a0

ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0664 Revision: Basic
Assembly
QUALIFICATION TEST | Date:  7/26/04 Page 7 of 9
) A
g M
Verify load and instrumentation. 5o b

Verify POAR(ZZR)  F6-oq
AT .

4
Stop video. : hzzf&

Document load and location of failure:
Failure load 374.7

Failure location: e /‘\3/41 swage
é.o - inches from cable end
éﬂ other i’égﬁ‘f’,;\
Verify PRAR N&/ ., gAocf
/M
Photograph set-up. | A ¢ B0
M .
Place broken Restraint Cable debris in Ziploc bag and xdemz‘y LngSOAA
IF any anomaly or test failure occurs below the expected m

va!ues con’tact the foliowmq Wl’[hln 24 hours

Cary Cox (321) 867-1757
Pat Roberts (321) 867-1757
ark Hill (258) 5444327 or Brian Pung

(@]
=
B
1
5V}
1D
(®)]

(256

D

nll
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064

QUALIFICATION TEST Date: 7/26/04 DPage 6§ of §

Revision: Basic

Assembly

6.0

6.0.1

6.0.2

Sj)
'(.::)
s

D
©
(8]

o)
-
o

#6.0.7

64.

6.0.8

6.0.11

6.0.12

TEST OPERATION

\erify calibration is current for all calibrated test equipment in / v\
accordance with ED33-WI1-012 Mebhamcai Testing Calibration and o

Verification Procadurcs

Verify PQAR ﬂ
N\

Note serial number or other identification for the Restraint Cable in

LT 61081 £l =T

Mount the Restraint. Cable into the fixture.

A by

Apply three
?DsTaxht

O
(D

Photograph set=up.

Install furnace and heat to 1250F (HT tests only).

.Begin video.

Verify all thermocouples read 1250F +/- 10 degrees (HT tests oniy)

Verify PQAR 3l 04
Document temperature of test article. [0S & ‘
Witness PQAR ¢ &6 04

: v A
=, . =0 rate not o excesd 5 NASA
Ramp foad to approximately 45 pounds at a foad 1 ; te not to excesd 5 ﬁ‘ggg‘ \ (oY

inches per minute. o
Witness PQAR (\¥88) Q-(.-of

.'

Verify load is at approximatsly 45 pounds and all instrumentation is . _
functioning. 38Q
7 73,0 /lbs el — ¢
Verifty PQAR /502 T4 DY
. 4 i
Continue increase load until failure occurs.: s
’ R : Witness PQAR Uss) o




ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 Page 7 of 9
6.0.13 Verify load and instrumentation.

£.6.0.14

6.0:16

Verify POAR @

Stop video.

Document load and location of failure: .

Failure load §§3.2 f//ft;’

Failure location: /V/ swage
&0 ™— Z inches from cable end
~Y/A other
: Verify PQAR

Photograph set-up.

IF any anomaly or test failure occurs b %C)
values, contact the xO” wing within 24 1
Richard Knochelmann (321) 867-981

Cary Cox (321) 867-1757
Pat Roberts (321) 867-1757

f\’}i»-n—-/' E_.h /QRQ\ ﬁ/i/( AQ")7 or Drrgn D i§igY
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic

QUALIFICATION TEST Dater 7/26/64

Assembiy
Page 6§ of 9

6.0

6.0.1

6.0.2

6.0.3

o
F:D
NS

o))
@
[0x}

6.0.6

X6.0.7

66

6.0.8

6:0.8

PR G
)

(@)

o))
o)

8.8.11

8.0.12

TEST OPERATION

Verify calibration is current for all calibrated test equipment in’ M
accordance with ED33-WI1-012 Mechanical Testing Calibration and bl
Verification Procedures : R
Verify PQAR (e Z-(o—04
Note serial number or other identification for the Restraint Cable in
test: -
—
LoT o918l Flv—F @ ..
~ Verify PQAR i/ B0

BE® ry

Mount the Restraint Cable into the fixture.

Restraint Cable.

Photograph set-Up.

Install furnace and heat to 1250F (HT tests only).
- - - Verify PQAR Pz

ST

Begin video.

Verify all thermocouples read 1250F +/- 10 degreéé (HT tests onfy‘);
' ' Verify PQAR

Document tembéra’ture of test article. Fid, 59 ¢ = 2
Witness PQAR 7 Za-od

=d to approximately 45 pounds at a foad rate not 1o exceed 5 A @,54
% : . . i AR |
Witness PQAR =28 4 /(a_,,oL/

M

Verify load is at approximately 45 pounds and all instrumentation is
functioning. “E /b

* Verify PQAR

Continue increase load until failure occurs.:
: ' Withess PQAR f2a=)
=5



ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SR3B Diagonal Strut Restraint Cable SRB-QUAYL-04-0064 Revision: Basic
Assembiy )
QUALIFICATION TEST Date:  7/26/04 Page 7 of 9

NASA

N e ’ B P ;. ’ 380
6.0.13 Verify load and instrumentation. ' e,
, , Verify PQAR I§ﬁ§ ZtroY

>6.0.14
6.0.15

6.0.16

6.0.17

.O)
(@]
e
(00]

top video. A.)%,ﬂ;

Document load and EooaLon of failure:

Failure load 387, B8, Y s

Failure location: /’j# swage
é.6 "—7  inches from cable end

. s SRR
;‘v’; 4 other

Verify PQAR

Photograph se{—up.

IF any anomaly or test faiiure occur
values, contact ‘he f@ lowing Wth.i 1
Richard Knochelmann (321) 867
Cary Cox (321) 867-1757

Pat Roberts (321) 867-1757
Mark Hill (256) 544-4327 or Brian Pung (256) 544-9348

e
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly 7
QUALIFICATION TEST Date: 7/26/04 Page & of 9

6.0 TEST OPERATION

6.0.1  Verify calibration is current for aH calibrated teSL equtpment
accordance with ED33-W1-012 Mect .amcaf Testing Calibration and fat)

Verification Procedures LB,

Verify PQAR @ 3ot

6.:0.2 Note serial number or other identification for the Restraint Cable in
test: L) o o
Z_é 4 o708 £/ -9 @

Verify PQAR
'
'NASA

503 Mount the Restraint Cable into the fixture.

6.0.5  Photograph set-up.

6.0.6 Install furnace and heat to 1250F (HT tests only).

#6.0.7  Beginvideo.

6.0.8  Verify all thermocouples read 1250F +/- 10 dogreﬂs (HT tests only):
Verify PQAR

6.0.9 Document tembéfature of test article. /9Sg °F =
Witness PQAR (5

o
i

o
D
@D

mamp foad to approxim
inches per minute.

6.0.11 Verify load is at approximately 45 pounds and all instrumentation is

RO, e /@5 ' Verify PQAR ﬁ M‘D‘f

6.0.12 Continue increase load until failure occurs.: PQ,;R
: ' Witness PQAR @
Rls Oif
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
[¢]

~ Assembly .
QUALIFICATION TEST Date: 7/26/04 Page 7 of 9

6.0.13 \/erify load abd instrumentation.
Verify PQAR

%6.0.14 Stop video.

6.0.15 © Document load and location of failure:
Failure icad _ 35 &.0
Failure location: - swage

inches from cable end

| AL LA other - (?@Af}

Verify P

6.0.16 Photograph set-up.

AN Tamiaem

IF any anomaly or test faiiure occurs below the expected minimum
values, contact the following within 24 hours:
Richard Knochelmann (321) 867-9813 or Chris Epler (321) 887-8309
Cary Cox (321) 867-1757

Pat Roberts (321) 867-1757
Mark Hill (256) 544-4327 or Brian Pung (256) 544-9348

(e
©
A
o5}
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ED33 / MECEANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly ;
QUALIFICATION TEST Date: 7/26/04 Page 6 of O

6.0

SEE W

6.0.3

.0")
)
I

o
©
W

6.0.6

46.0.7

70

6.0.8

&8

Y

(@)

D
ch

6.8

6.0.12

install furnace and heat to 1250F (HT tests only).

EST OPERATION

accordance with ED33-WI1-012 Meci ;amcai Testing Calibration and

Verification Procedures
Verify PQAR - @

Note serial number or other identification for the Restraint Cable in

Verify calibration is current for aH calibrated test equipment in :
A\ 4o

test: e
Lo BTG =y —LC @D}
' Verify PQAR
Mount the Restraint Cable into the fixture
Verify PQAR
Apply three thermocouples, one at the fop, middle and pottom of the

e
Restraint Cabie.

Photograph set-up.

Begin video.

Verify all thermoooupkes read 1250F +/- 10 degrees (HT tests only):
Verify PQAR

Document temperature of test article. [ Yo /& -
Witness PQAR &

amp ioad to approximately 45 pounds at a toad rate not to exceed 5
inches per minute. _ R\ € -GoYy

5 A

Verify load is at approximateiy 45 pounds and all instrumentation is

functioning. &3S Vés

Verify PQAR

Continue increase load untif failure occurs.:
‘ ‘ Witness PQAR



ED33 / MECHANICAL METALLU'R GY AND CORROSION I‘EAM

SR3B Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembiy ’
QUALIFICATION TEST Date:  7/26/064 Page 7 of 9

6.0.13 Verify load and instrumentation.

¥5.0.14

6.0.15

5.0.16

6.0.17

o
o
—\
06}

Verify PQAR

Stop video.
Document load and location of failure:

Failure load 8©@/. 3 /4s /\) ' :
Failure location: A swage
¢ %4 #_—7 inches from cable end

'F"’/r’% other

erify PQAR

Photograph setf-up.

Place broken Restraint Cable debris in Ziploc bag and identify.
: Verif

e N e i e,

IF any anomaly or test failure occurs below the expected minimum

values, contact the following within 24 hours:
Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-8309
Cary Cox (321) 867-1757

Pat Roberts (321) 867-1757
Mark Hill (255) 544-4327 or Brian Pung (256) 544-8348

Z o i
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revisicn: Basic
Assembiy
QUALIFICATION TEST "Date:  7/26/04 Page 6 of 9
6840 - FEST OPERATION
6.0.1  Verify calibration is current for ail calibrated test equipment in
M
accordance with ED33-W1-012 Mecnamcaf Testing Calibration and hasA _
9 o

Verification Procedures -
. Verify PQAR (34 L

6.0.2 Note éeriaI number or other identification for the Restraint Cabie in

fest: : i
Il dounge - B

60.3 Mount the Restraint Cable into the fixture.

mn A U T & S S e e e = =
O] ADUly Licc (erinoClupics, LIIC al
S

Photograph set=up.

@
©
(@]

X6.0.6 Install funace and heat to 1250F (HT tests only).

6.0.7 Begin video.

¥6.0.8  Verify all thermocoupies read 1250F +/- 10 degrees (HT fests only}): Nigﬂ -
Verify PQAR M'{/A e -o%
6.0.0 Document temperature of test article. T s ' O
' : Witness PQAR - Ul Oi\
68.6.10 Ramp load to approximately 45 pounds at-a foad rate mot fo excesad 5 ;2:2;
inches per mmute_ -
Witness PQA'? g,& _Dc{

6.0.11 Verify load is at approximately 45 pounds and all instrumentation is

functioning. 4758/%s5 i
: Verify PQAR /i & 4
4
6.0.12 Continue increase load until failure occurs.: /\\
‘ » Witness PQAR (&58) (S04
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ED33/ MECEANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date:  7/26/04

6.0.13 Verify load ahd instrumentation.

5.0.14 Stop video.

6.0.15 Document load and location of failure:

Failure load _[908-3
Failure location: Zos-de 7o P swage

/A inches from cable end
/i i /A other f;jﬂf\‘gg; :
. \/e‘r"f\/ PQ/AR ktﬁ ’ é’é i

V By \ v —ég_t_
6.0.16 Photograph set-up. @ s ~6d
. M r
: NASA!
: G, e : ; g 5 . " /380 \
6.0.17 Place broken Restraint Cable debris in Ziploc bag and identify. st Al
: Verify PQAR (f#a €& ~oY
4
A A i
e It Uit

-

(06]

iF any anomaly or test failure occurs below the expe
values, contact the following within 24 hours:

Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-9309
Cary Cox (321) 867-1757 '
Pat Roberts (321) 867-1757

Mark Hill (256) 544-4327 or Brian Pung (256) 544-0346

)
(&)
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£D33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Dzte: 7/26/04 Page § of 9

6.0 . TEST OPERATION

6.0.1

. fest:
loT - /04836 HT-2
: - Verify PQAR
Mount the Restraint Cable into the fixture. ‘
Verify PQAR

6.0.11

6012

Verify calibration is current for all calib-rated test equipment in
accordance with ED33-WI-012 Mechanical Testing Calibration and

Verification Procedures

Verify PQAR

Note serial number or other identification for the Restraint Cable in

Photodraph set-up.

install furnace and heat to 1250F (HT tests only).

Begin video.

Verify all thermocouples read 1250F +/- 10 degrees (HT tests only).
Verify PQAR

; b ey &
Document temperature of test article. e = _
Witness PQAR
d rate not to exceed 5

Ramp foad to approximately 45 pournds at a foa

inches per minute.
Witness PQAR

Verify load is at approximately 45 pounds and all instrumentation is

functioning. f'Z 7’ / /5

Continue increase load until fallure occurs.:




ED33 / MECHANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restraint Cable

SRB-QUAL-04-0064 Revision: Basic

Assembly
QUALIFICATION TEST Date:  7/26/04 Page 7 of 9
6.0.13 Verify load and instrumentation.
Verifty PQAR
6.0.14 Stop video.
6.0.15 Document load and location of failure: 77 -, 4
Failure load /#63.3 (1565.2) seevmd Feak Locgd
Failure location: ed swage _
T N ~ ;S i3
7E7- "1 inches from cable ena
P other
Verify PQAR
6.0.16 Photograph set-up.
6017 Place broken Restraint Cable debris in Ziploc bag and identify.
\farmfs DA D
VCilty F \&/M\iN
6.0.18 IF any anomaly or test failure occurs below the expected minimum

values, contact the following within 24 hours: ;
Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-3308
Cary Cox (321) 867-1757 :

Pat Roberts (321) 867-1757

Mark Hill (256) 544-4327 or Brian Pung (256) 544-9348

Lir (9205 Ut &
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ED33/ MECHANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 Page 6 of 9
6.0  TEST @PERATION
6.0.1  Verify calibration is current for aH calibrated test equipment in
accordance with ED33-WI-012 Mech iamoai Testing Calibration and NASA
Verification Procedure o
Verify PQAR g €04
‘"‘ r N
602 Note serial number or other identification for the Restraint Cable in

6.0.11

6.0.12

76

install furnace and heat to 1250F (HT tests only).

test: i

/o7 /04936 K T-3

Verify PQAR

Mount the Resfraint Cable into the fixture.

Photograph set-up.

Begin video.

\/erry all thefmocoupies read 1250F +/- 10 degrees (HT tests only):

Verify PQAR i ﬂﬁ

Document tembérature of test article. Z7 L &
Witness PQAR D //g/.(mg(

i to approximately 45 pounds at a joad rate not to excesd 5 ﬁ " %’u ,d;\
inches per minute. _ $OAR
Witness PQAR gi"‘éj
> : , A ; o or e . M.
Verify load is at approximately 45 pounds and all instrumentation is /NSBASQ\
functioning. &7 ;/ b
© Verify PQAR 42 %—Qd

Continue increase load untif failure occurs.: POAR
) Witness PQAR e S o A 'OL\




ED33 / MECHANICAL METALLURGY AND CORROSION TE AM

SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064

Revision: Basic

Assembly

6.0.14

8.0.15

6.0.16

6.0.17

e, U8

o
[e]
(o8]

Verity load and instrumentation.

Stop video.

Document load and loca ion of failure:

Failure load /897 .
Failure location: /\/ {A swage

3% 77 _inches from cable end

N /A other X
Verify PQAR

Photograph set-up. .

Place broken Restraint Caoie debris in 71pioo bag and lde

IF any anomaly or test failure ocours below the expected mi inimum
values, contact the following within 24 hours: -

Richard Knochelmann (321) 867-9813 or Chris Epler (321) 8687-8309
Cary Cox (321) 867-1757

Pat Roberts (321) 867-1757
Mark Hill (256) 544-4327 or Brian Pung (256) 544-9346
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ED33/ MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagenal Strut Restraint Cable SRB-QUAIL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date:  7/26/04 Page 6 of O

5.0 TEST OPERATION

6.0.1  Verify calibration is current for all calibrated test equipment in
accordance with ED33-W1-012 Mechanical Testing Calibration and

Verification Procedures :
: Verify PQAR

5.0.2 Note serial number or other identification for the Restraint Cable in

fest:
ST JadA36 _BT-Y
‘ Verify PQAR

6.03 Mount the Restraint Cable into the fixture. :
Verify PQAR

)
o
P

Photograph set-up.

Install furnace and héat to 1250F (HT tests only). | Z%%’_
: : - Verify PQAR :
: . M

o))
©
W

k:

6.0.7 Begin video. s Sl
¥6.0.8  Verify all thermocouples read 1250F +/- 10 degrees (HT tests only): N, A
-Verify PQAR .
- r
6.0.9 Document temperature of test article. 7/ /:
; Witness PQAR
6616 Ramp load to approximately 45 pounds at a foad rate not to exceed S

;!
¥

nches per minute.
Witness PQAR

6.0.11 Verify load is at approximately 45 pounds and all instrumentation is

functioning. 4/57;(;, (/55

6.0.12 Continue increase load until failure oceurs.: ;
: Witness PQAR
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33/ MECHANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut R traint Cable SRB-QUAL-04-0064

Revision: Basic

:LSSE‘mEL:\
QUALIFICATION TEST Date: 7/26/04 Page 7 of 9
6.0.13 Verify load and instrumentation.
6.0.14 Stop video.
6.0.15 Document load and location of failure: 8
Failure load _3 60 3.5 :
" Failure location: ﬁé/{ﬁ swage
b S inches from cable end
/ other
Verify PQAR
6.0.16 Photograph set-up.
60.17 Place broken Restraint Cable debris in Ziploc bag and identify. .
; Verifv PQAR
=i Il)( S\
6.0.18 IF any anomaty or test failure occurs beiow the expected minimum

s b
values, contact the foliowing within 24 hours:
Richard Knochelmann (341) 867-9813 or Chris Epler (321) 867-8309
Cary Cox (321) 8671757

Pat Roberts (321) 867-1757
Mark Hill (255) 544-4327 or Brian Pung (256) 544-934

T
Te)

(
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ED33 | MECHANICAL METALLURGY AND CORROSION TEAM

SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 Page 6 of 9
6.0 TEST OPERATION
6.0.1  Verify calibration is current for aH calibrated test equipment in
accordance with ED33-WI-012 Mect ,amca} Testing Calibration and
Verification Procedures
Verify PQAR
502 Note serial number or other identification for the Restraint Cable in
test: '
> Ao ro4gse  BTS
' ' Verify PQAR
60.3 Mount the Restraint Cable into the fixture.
Verify PQAR
¥6.0.4  Apply three thermocouples, one at the top, middie and botiom of the
Restraint Cable
Verify PQAR
8.0.5 Photograph set-Up.
#6.0.6 Install furnace and heat to 1250F (HT tests only). _ 5//&
N Sk . ol \/erzfy POAR /
AP L S i e foe T
6.0.7  Begin video. i ANES Satiae’s
»6.0.8 Verify all thermocoup es read 1250F +/- 10 degrees (H'T tests only): » /4’(&"
Verify PQAR W4
‘ e
. '~
5.0.9 Document temperature of test article. Y4 /= )
Witness PQAR o Fld
5.0.40 Ramp foad to approximately 45 pounds at a foad rate not o exceed 5 A :
inches per minute o g,(-p ,CH:
: Witness PQAR (& :
3
6.0.11 Verify load is at approximately 45 pounds and all instrumentation is _ :
functioning. gG. 1 fhe ' 360 [/<Z{,/oaf
- Verify PQAR ,;_n_\m_ - ‘
6.0.12 Continue increase load untif failure occurs..
JE T Witness PQAR <m%% ,/\iﬁw({
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ED33/ MECHANICAL METALLURGY AND CORROSION TEAM

SR3B Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
&SS&IIIDIV
QUALIFICATION TEST Date:  7/26/04 Page 7 of S
6.0.13 Verify load and instrumentation.
Verify PQAR
6.0.14 Stop video.
6.0.15 Document load and location of failure:
‘ Failure load /9846 (s " ‘
Failure location: M) / & ~__swage
2% - T inches from cable end
A/ & other
e Verify PQAR
6.0.16 Photograph set-up.
6.0.17 Place broken Resrramt Cable debris in Zipioc bag and identify.
: Verify PQAR
6.0.18 est

IF any anomaly or test faiiure occut
values, contact the following

Richard Knochelmann (d.
Cary Cox (321) 867-1757
Pat Roberts (321) 867—1757
Mark Hill (258) 5444327 or B

ey
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ED33/ MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAIL-04-0064 . Revision: Basic
' Assembly
QUALIFICATION TEST Dater 7/26/64 Page § of 9

82

6.0
6.0.1  Verify calibration is current for all calibrated test equipment in
sccordance with ED33-W1-012 Mechanical Testing Calibration and ASA,
Lo o ol o ™. 5. : 38Q
Verification Procedures ; —~ e
- Verify PQAR (u88) S-(-04
< A
6.0.2 Note serial number or other identification for the Restraint Cable in
ES
fest: ST AT 2
7 7 oINS R4 Sy il
LD ! ot 2/;/ L —Co
6.0.3 Mount the Restraint Cable into the fixture.
8.0.4 . Apply three thermocoupies, one at the 1op, middie and bo
Restraint Cabie '
8.0.5 Photograph sef=up.
6.0.6 Install furnace and heat to 1250F (HT tests only).

5:8.9

(93]
o
(@)

6.0.11

Vefify load is at approximately 45 pounds and all instrumentation is

Continue increase load until failure occurs.

Begin video.

Verify all thermocouples read 1250F +/- 10 degrees (H

T

tests only):
Verify POAR

Document temperature of test article. / 453

Ramp foad to approximately 45 pounds at a foa
rmi : '

functioning. >



£D33 / MECHANICAL METALLURGY AND CORROSION TEAM

SRB Dizgonal Strut Restraint Cable

QUALIFICATION TEST

SRB-QUAL-04-0064 Revision: Basic

Assembiy
~ v E W i ;i
TEST Date:  7/26/04

6.0.16

6.8.17

—

.
&)
(06}

Verify load and instrumentation.

Stop video

Do”u"mnt load and location of fallure:
Failure load T &7 - % 7% 1bs

Failure location: s‘wace

~F nches from oab ie end

S0
! /A other \\n:-,//
. Verify POAR é% ~od

Photograph set-up.

Place broken Restraint Cable debns in Ziploc bag and 1denu‘y

IF any anomaly or test failure occurs below the expec’zed minimum

values, contact the following within 24 hours:

Richard Knochelmant (321) 867-9813 or Chris Epler (3

Cary Cox (321) 867-1757

Pat. Rober’ts (321) 867-1757

5444327 or Brian Pung (258) 544-0348 ,
i g & A / g o _&//

3
s

21) 867-9309

{DORR
Mark Hill ,:‘3‘3

Y B
7
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM

SRB Dizgonal Strut Restraint Cable
Assembly
QUALIFICATION TEST

SRB-QUAIL-04-0064

Revision: Basic

Date: 7/26/04

Page 6 of O

84

8.0 ' TESTOPERATION

6.0.1  Verify calibration is current for all calibrated test equipment in

accordance with ED33-WI-012 Mechanical Testing Calibration and

Verification Procedures

6.0.2 Note serial number or other identification for the Restraint Cable in

4«07 /043 &

test:

£Le-"1

AREA

33Q.
- ..Co_,o
Verify PQAR @(’3 1

603 Mount the Restraint Cable into the fixture.

an 4 Bt B B EE Lt o

T4 ADpIy Licec LIC
Restraint Cable

6.0.5 Photograph set-up.

6.0.6 Install furnace and heat to 1250F (HT tests only).

,
2
BN
i

Begin video.

6.0.8  Verify all thermoooubées read 1250F +/- 10 degrees (HT tests bnfy_);
Verify PQAR

6.0.9 Document température of test article.

ok
0

»
h

inches per minute.

»
@
=X
=

6.0.12 Confinue increase load untif failure occurs..

Ramp foad to approximately 45 pounds at a foad rate

/257 1~

EINS gy

Verify PQAR (8 io-ocl

M

- N&sQA
Verify POAR (& D G -lo-oA
B e
it the M
A,

R

2 -6o¢

Witness PQAI

“POAR

Withess PQAR \d84& :
\ -@— 5504

7 PQAR
{Ean

Witness POAR i gote-of




f £D33 / MECEANICAL METALLURGY AND CORROSION TEAM

| SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembiy

t QUALIFICATION TEST Date:  7/26/04 Page 7 of 9

I

6.0.13 Verily load and instrumentation.

¥5.0.14 Stop video.

50.15 Document load and location of failure:

Failure ioad 370 . & /bs
Failure location: ‘M A swage

S% %~ 7 _inches from cable end

other
7 Verify PQAR

6.0.16 Photograph set-up.

o))
)
g
Y
)
0
0}
g
0
o
M
=
U
m
0
=
8
7
P
@)
»
95
®
Q.
D
T
p
o
=5
B
Q.
Q
A
o
W
©

~ Ty —
LU THHHHTTULET

iF any anomaly or test failure occur
values, contact the following within L
Richard Knochelmann (3271) 867-9813 or Chris Epler (321) 887-8309
Cary Cox. (321) 867-1757

Pat Roberts (321) 867-1757

kRl JESH (T \ o N o e REEN BAA SAD
Mark Hill (258) 544-4327 or Brian Pung (256) 544-8346

(&2)
]
o

v
BRHEL
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D33 / MECBANICAL METALLURGY AND CORROSION TEAM
Diagonal Strut Restraint Cable SRB-QUAL-04-0064 - Revision: Basic
Assexapiy :
QUALIFICATION TEST | Date: 7/26/04 Page 6 of 9

6.0 TEST OPERATION

6.0.1

8.2

.03

|
IS}
b

sl
3

D
@
(@]

6.0.11

6.0.12

J Lyt
_ Appiy nfee nermocoupIes, One at

Verify calibration is current for all calibrated test equipment in

accordance with ED33-W1-012 Mechanical Testing Calibration and

Verification Procedures :
' 3 Verify PQAR

Note serial number or other identification for the Restraint Cable in

test:
Ly T Jh9a3e £~ % @

: - Verify PQAR

Verify PQAR/fox

§ B

Mount the Restraint Cable into the fixture.

B O N N e e T I~ne A-o ~% the

Restraint Cable.

Phiotograph set-up.
install furnace and heat to 1250F (HT tests only).

Begin video.

Verify all thermocouples read 1250F +/- 10 degrees (HT tests only):

Verify PQAR @ St -0t
a5 .

% e i N , ,- " , = o
Document temperature of test article. /9 S/

Witness PQAR

Q.
ot
B
3]
]
(@]
[
6,"
Q)]
>
)
Q)]
m
.
(@)

Ramp foad to approximately 45 pounds at a foad rate
inches per minute.

Verify load is at approximately 45 pounds and all instrumentation is :
functioning. P a-¢ 24
g ' * Verify PQAR /am_ L7

&
4

Continue increase load until failure occurs.: =
‘ | Witness PQAR _ 88/ 862




1 ED33/ MECJ:ANICAL METALLURGY AND CORRO ON TEAM
{ SR3B Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
1 Assembly :
! QUALIFICATION TEST Date:  7/26/64 Page 7 of 9
= "
: M
6.0.13 Verify load and instrumentation. 38Q IR
ARN

Verify PQAR (G88)

; L 4
46.0.14 Stop video. | 5?4’_4

6.0.15 Document load and location of failure:

Failure load  3¢9. § /bs 7

Failure location: swage
“C -7 inches from cable end
/ /A  other

Verify PQAR

6.0.16 Photograph set-up.

6017 Place broken Restraint Cable debris in Ziploc bag and identify. .
T R Gt L L o G ek, o P ; Verify PQAR /foar ‘/—0‘/
P e Tt @m——; b=

F any anomaly or test failure occurs below the expected minimum

va[ue‘: contact the following within 24 hours:
Richard Knochelmann (321) 867-9813 or Chris Epler (321) 867-930S
Cary Cox (321) 867-4#57

Pat Roberts (321) 867-1757

Mark Hill (256) 544-4327 or Brian Pung (256) ¢

o
(6 ]
Y
Q0

)

()I

>44-0348

®)

¢
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! ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
i SRE Diagonal Strut Restraint Cable | SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIRICATION TEST Date:  7/26/04 Page 6§ of 9

6.0 TEST OPERATION
6.0.1 Verify calibration is current for al] calibrated test equipment in

accordance with ED33-WI-012 Mechanical Testing Calibration and &5

Verification Procedures 2o\ /o~

' Verify PQAR oA B-lo-od
6.0.2 Note serial number or other identification for the Restraint Cable in 7

test: X

; AR
Lad teidine. £k -8 (s _
' Verify PQAR it ’Vtg{,,a{
6.0.3  Mount the Restraint Cable into the fixture. 0\ ?
] Verify PQAR @ (-6
. .

6.0.4 Apply three thermocouples, one &t the top, miadle and bottom of the 12

Restraint Cable : ﬁ

Verity
6.0.5 Photograph set-up.
6.0.6 Install furnace and heat to 1250F (HT tests only).
#6.0.7 . Begin video.
6.0.8 Verify all thermoooupies read 1250F +/- 10 degrees (HT tests only).
v Verify PQAR
: kst ‘ ar
6.0.9 Document temperature of test article. /9 55 ~
Witness PQAR

5.0.10 Rampioad to approximatety 45 pounds at

inches per minute.
5.0.11 Verify load is at approximately 45 pounds a

functioning. 57
6.0.12 Continue increase load untit failure ocours.
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
Assembly
QUALIFICATION TEST Date: 7/26/04 Page 7 of 9

A
M

- NASA

6.0.13 Verify load and instrumentation. BN
- Verify PQAR /2 ®-e-0Y
& -

46.0.14

6.0.15

50.16

m
&
—\\‘l

Stop video. i g/[i,é
Document load and location of failure:
Failure ioad 3%a.5 /4s
Failure location: )(/ ZA ‘swage
57 “— inches from Cabiﬂ end
: other @
Verify PQAR :

.

Photograph set-up.

D
'©
Ca
(@0]

IF any anomaly or test failure occurs below
values, contact the following within 24 :
Richard Knochelmarnin (321) 867-981
Cary Cox (321) 867-1757

Pat Roberts (321) 867-1757

Mark Hill (256) 544-4327 or Brian Pung

Eoprnl Ly
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ED33 / MECHANICAL METALLURGY AND CORROSION TEAM
SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 - | Revision: Basic
Assembly
QUALIRICATION TEST | Date: 7/26/04 Page 6 of 9

90

6.0 TEST OPERATION
6.0.1  Verify calibration is current for all calibrated test equipment in
accordance with ED33-W1-012 Mechanical Tesfing Calibration and
Verification Procedures :
Verify PQAR
6.0.2  Note serial number or other identification for the Restraint Cabie in .
test = —~
AR
(o7 764936 gl - /6 =
6.0.3  Mount the Restraint Cable into the fixture.
6.0.4  Apply three thermocouples, one &t the fop,
Restraint Cable
6.0.5 Photograph set-up.
6.0.6 Install furnace and heat to 1250F (HT tests only).

)
ok

o
D

o
.CD
JESG ¥
—)

6.0.12

Begin video.

Verify all thermocouples read 1250F +/- 10 degrees (HT tests oniy):
_ Verify PQAR

Document tembérature of test article. / 2 2/ i K
Witness PQAR

Ramp foad to approximately 45 pounds at a foad rate not to exceed 5 é“m;§; § S -l -@c,f
inches per minute. [Foi)\ £
Withess PQAR (HE8) S (o~

/N

Verify load is at approximatsly 45 pounds and all instrumentation is 2 _
functioning. Z. > /fs : L3\ 8 .G -od
: © Verify PQAR {i;i =
470
Continue increase load untif faiiure occurs. R G o~ :‘;
" ‘ Witness PQAR £ L




| ED33 / MECHANICAL METATLURGY AND CORROSION TEAM

( SRB Diagonal Strut Restraint Cable SRB-QUAL-04-0064 Revision: Basic
I Assembiy

i YUALIFICATION TEST Date:  7/26/04 Page 7 of 9

l :

6.0.13 Verify load ahd instrumentation.

Verify PQAR
46.0.14 Stop video.
50.15 Document load and location of failure:
Failure load _¥/09- 4 /bs ] /
Failure location: /*//IL swage
S5 -T inches from cable end e
__%__ other PQAR
Verify PQAR e/ 45‘6'67(
6.0.16 Photograph set-up.
6.0.17 Place broken Resin
6.0.18 IF any anomaly or test failure occurs below the expected minimum
values, contact the following within 24 hours:
-~
13

Cary Cox (321) 867-1757

WG

2
Richard Knochelmann (321) 867-98

Pat Roberts (321) 867-1757

B AL L /OER\ BAA ARDT Ar Rrian ~ f =\ RAA_Q32AL
Viark Hill (258) 544-4327 or Brian Pung (258) 544-8345 : e
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